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Dynamic
Human motor functions like limb and muscle movement have long
been used to help diagnosis several diseases and illnesses.
Therefore, the accurate measurement and observation of such
movement have been vital. One such method of measuring and
analyzing movement has been gait analysis. Gait is the locomotion
achieved through the movement of the limbs. Analyzing a human's
gait can help in several areas , from diagnosing diseases to
monitoring their regression or progression. However, a clinical gait
analysis test requires an average of 2 hours in a lab setting and has
a high cost.

Base
After analyzing the selected papers and removing replications and review
papers, a final 29 papers were selected. These papers varied from novel
disease detection[!] to improving security identification[2]. The most
common Machine learning method used was Support vertical machine, a
reason surmised from the papers is that SVM is relatively less complex
but has a high accuracy. The other types noted were Convolutional
Neural Network (CNN), Recurrent Neural Network (RNN), k-nearest
neighbors (KNN) and random forest(RF).Fig 2.

Machine Learning Methods

For the portable gait analysis device section, the paper studied
existing literature to determine what biomechanics need to be
measured. Selecting how they can be measured and if a wearable
and portable sensor can do it. Furthermore, reviewing if their
drawbacks compared to clinical gait analysis.
For the literature review section, the selected papers that had to
have following keywords and were published after 2016:
Machine Learning
Sensors
Gait Analysis

The literature review illustrated that a portable device is possible, but it must
be able to measure the following variables:
• Step length
• Stride length
• Cadence
• Speed
• Dynamic base
• Progression line
• Foot angle
• Foot pressure
Using these measurements as a base, it was calculated that two sensors would
be needed at a minimum, a force sensor and an Inertial measurement unit. The
force sensors would help measure the foot pressure dynamic line, while the
IMU would help measure the remaining variables. In addition to the sensors,
the device would require a Microcontroller capable of processing and
transmitting the data.
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With the increased focus on gait analysis and its benefits, several of
its applications in the areas of medical analysis, sports, and security
have been researched. Yet, it has been limited due to some of its
limitations, like time consumption and financial cost. So, this
research showed that some of these limitations could be offset
using machine learning and portable gait analysis device. Machine
learning algorithms like SVM and CNN can help with increasing
the data analysis rate and help identify diseases. At the same time,
the portable gait analysis device can monitor individuals at a lesser
cost over a long period. The next step to the paper would be
building an actual model, most likely like smart insoles that contain
both sensors. Additionally, investigating microcontrollers that can
run ML algorithms onsite.
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